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ABSTIViCT ' ^ , ' 

\ Thirty teachers and 718 students is grades 4, 5, and 
6 in Ednonton, Alberta particifMited in a study to detersiine' the vailue 
. of siaultaneous one-way telAVision and group telephone conferencing 
^(coflqpared to conventional instruction) for teaching LANDSAT inagerj. 
Results indicate that: (1). a- 5-hour instruction period is sufficient 
'to train eleaentary school teachers to .teach their studetats to 
interpret color 1 LANDSAT ikagecy on an intrdductory level for «lass 
use; (2). there aire ssttll but significant difierepces favocing Bale 
over fenale students (in TV-telephone group) on an achievenent test; 
(3) some students appeal" to esphasize color over pattern or shape in 
interpreting color 1 EANDSAT isugery ground truth (su^fsting thai 
teachers emphasise the role that patters, color, and shape play in 
ground-truth interpretatipn; (4) there is^^ conf usioii asong students in 
distinguishing snow and clouds in the UOni^T imagery; and (5) that a 
grid procedure test map is less precise than one-^to-ose ^riTL testing 
or the marking of arrows or circles to ideAtify features on LANDSAT 
imagery. In addition, results of the achievMR^nt , test coafirai ' 
previous research indicating that elementary. school students are ^ 
capable of working with LANDSAT color 1 images. (JN) 
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/,ev dotfhees obienues indiquent que les fnstituteurs peuveni apprendre, fn une 
perUfde fHativentent courte de farnrnthn prgiique a jenseigner les rudimeniS de 
nma^ie IANOS4T ctyuleur /. Les reckerctm dimontrent aussi qu'il existe une 
diffHtnvt sensUHe, quaique minime, ^ttrks^^vesiksexermaculiriHiksexefir^mm 
des At?les phmaires dans rint^prHatkm des inmges LANDSAT couleur L et 
con/innertt que i-es peuveni travaiHer.ivj^ des images couleur /. 

SUMMARY ' . r 

[Jata indkvte that elemeniary sxrhoal teach&s fsstti learn to tmii atfout LANDSA T 
color I imagery in a relatively short in-^^rvice iraining period. The resHirch also 
pro vwtes tvk/emr that there is a significant, lAit ^malL difference bet wee fl nwle ami 
JeMak elementary sihoi>l chifftren in interf^tin^ LA/^l^AT cott^ I i/nages, and 
confirms the ahilky of elemetitary.xhool children to work with cotor I images. • 



i imagery was chc subject of a recent f^arch project that attemptcil to determine 

thv value of simultaneous one-way television arttf group telephone con[ercncing for teaching^ 
Thirty reachcrs and 718 children in grades 4» 5 and 6 participated in the project; making* it the 
•'<argeM eletnentary level I.ANDSAT mstrualon program undcrtakcn^to date. The project was an 
tnitgrowth of a previous project by Che aut>iorsx arid the data cittd in this article was prepared 
September 10, I9H<) as a supplementary report to the sponsoring agency. 

Because of its relative newness, l.ANljiSA r imagery was the ideal mstruction topic. Almost 
all the teachers were unfamiliar with l ANDSAT in^igery and were highly dependent upon, the 
instructor and materials provided. The children also had ni> background for this topic. This last 
item was critical since a major tjesi of the in-service training program was the ability of the children 
to interpret I.ANbSAT infra red falstf color images after, their teac;hers had taught them a 
TaND^AT unit. ' . . 

ft 

I or purpi>scs of evaluating the delivery systenir the teachers wcfe divided into two groups 
of'fifteen each. One group was m the city of Edmonton and received face to fac^ instruction, 
while the other group of teachers using the TV telephofw procedure was located in Sterwoc^ 
Park. Alberta, a residential arra just outside of Edmonton. Both groups rec-eivcrf tlw ^me 
instruction by the same instructor and received identical materials. Each group received five hours 
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of in<itructio«i within a two week period: two 2'hour sessions tfie first week on basic LANDSAT 

instruction, and one I hour session the fotiowin&week to raise questions about th^ tl>pic. At tfie 

final session, a r^iresentative of the Aibef;^a Remcrte Sensing Center acjcoinpaiiied the iimructor ' 

, to ansiA^ any t^hnicai questions. * * , 

• * • « ' 

The teachers were lo begin a ^ni% on l^NDSAT infra-red ima^ry at the beginning of tlw 

second ^k. Prior to this, they were to survey tl^r pupils fqr any kncMrledge of LANPSAT 

^ iraage inrarpretation. No teachers reported any prjbr inipil knowledge of tANDSAT imagery. 

When the children h^ completed thdf.mics* tlw instructor gave an ach&vmient test and provided 

the teachers with a questionnaire about the in-service instructional system. * 

All were experienced teachers, but'tW face to flKX lecture ©-pup held a slight tdge in age . 
and experience. The numbers of children-in each .grade l^el are found in Table 1. * \ 
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The materials used by the tochers for training and instructional activities were class sets 
of rulers, magnifying glasses, acetate <;pvcrs to protect tlw LANDSAT imagery^ ch(na markers 
for writing on the ^:efates, and offset* ddplicated ro^ m^ of the IWnnipeg* Manitoba region. 
Becau.se of the high cost of LANDSATbnagery. teachers were provtcted with a pablished teaching 
kit consisting of 45 pages ofcolor I IKnDSAT imagery in a looseleaf binder with background 
and teaclfing infomiatkHi. The kit contains 15 Winrupeg snow cover inu^ of December 6, 1975, 
paih 33, row 25^and 15 Winnip^ vegetation cover images of Augusr 26, I97te of the san^ rwlh 
and row. The remaining 15 sheets contain images of different areas of the worW: s<Mne are-cropped 
so that Up to three images are on one sheet. All ima^ are at a scate of 1:1 000 000. 

As part of ihrir ?n-service training, the teachers viewbd two video tapes and reedvcti hands- 
on instruction with the teaching Kit. One video tape was the NASA film Remote PosUMili^^yix^g 
a general introduction to ^ANDSAT. image produciion and applications. The second video tape 
was Eye in the Sky, a specially product 42-minute teacher education tape^discussfng the 
pcdagogicai uses of l.ANDSAT imagery and showing elementary school age children using them*. 

The teachers taught their LANDSAT unit for approximately three weeks. There was no 
required priKcdurc for them to follow, but the instructor did give the teachers some general 
approaches she had found sua-essful with he/ grade three /:lass. She suggested having the i^-hildren 
make u I ANDSAT folder, making up ditto sheets for class exercises with l.ANDSAT images. 
X oricntcuring with thy rtwl rtiap and marMng locations on the LANDSATjmage. Cfiildren were 
expected to work together in groups cff two's and three's since they i^ould not only help each 
other, but be able to discuss what they were jioing. This latter approach had been used in previous 
I ANDSA 1 research with elementary school children'^. 
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Tile pupils' were tested with an infra-fed fabe color imag^of the Calgary, Alharta, regioQ 
* of July .15, 1974, path 46^ row 24. Th^ linage was divi<k0 into a grid of ZS^numbered boxes. 
. The clHUreh received a thirteeo item multiple choice achievement t^. The vocabulary was geared 
to the children's le^l. .Where children were requested to find a^particular iton on the%ima^^ 
they were to select the numbered box in which the iton appeared. They had a choice of four 
boxes. The following arc the achievement test items ami the pe|c^age of cwrect responses fid^m 
'''^^Irfi of the two groups of children: * ^* ! ' ' 



TV4etepboae Face fo faer 



1. Find a city , 

2. Find a river ' ' 

3. Find clouds - 
4^ Find /oads • 

^fi. Find farmland - ' 
6* Find mountains 

7. Find a lake • . ^ 

8. Rhd snow 

U What is the white*in Box 8? 

a.^snow * . c. clouds 

i d, cleared fanAland 



10. 



11 



12 



13 



b. water 

The color red on this map means ^ 

a. groeti plan| * c. hot land 

b. red land^ \ ' d. red plants 
• How was this map ma!de? 

a. by an airpMne c. by a satellite 

b. by an*astronaut d. br radar 
Pick the box that has a ^e dr river wi^h 
very clear water 

Pick the^box that^has the largest number 
of growing plants in it 
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)t is the author's belief that a superior procedure fcH* testing woutd.have been fiHt/d one 
to one orarexaminatioain whidi the chiki pojnts to the specific LANpSAT map feature ancT 
gives reasons for doing so, or secomily, having each chtM circle or place an arrow directly on 
the image. Given ihe numbet^f pupils, i^udget constraii^t^ precluded ^kiotiat salary for one 
to one testing or outlay for individual iimtg&ry and salary, for evaiuators to examine ttmn. The » 
grid procedure had previously proven to be usabfcf for general pupil te&ting' althot^h it is far 
less precise tjian the aforementioned fu-ocedures. 

Thus, since the project mainly com^ned the in-servke delivery system, the grid procedure. 
Avas the least time consuming and low^ C^!^ne that would be capable of showing a difi^^ence 
between pupils. 

The results of the achievement test indicate that the TV-telephone delivery system worked 
and the in-service procedures were effactive. The resuhs also confirmed the capabilities of 
elementary school age cht|dfen to work with infra-red false color LANDSAT imagery. However, 
the lower average scores by the c)iildren on^uestions 4, 5,* 7, 8, 9; and merit discussion. 

These questiott> were ao^sed by examining tlw frequencj^ of tfic incorrect answers to 
determine what the children thought were the correct responses. Thus for question 4, **Find roads", 
.where the correct selection was a box with an obvious grid of roads^in it, ll^ incorrect responses 
ito huve been tte ^^dectton of boxeiwith meamlerin^ between mountaiits. Jt^ pc^bility 



exists that some of the children may have identified rtnuis following the course of rivers, but this 
seems to be a bit too sophisticated for elementary kvcl chiMren, especially when the correct box's 
roads were so obvious. • • 
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* In question 5. "Find fa/mland". the inco'rrect response seemed to be the darkest red box. 
. Perhaps this is related to red being the ailor of growing green plartts. Some of the children may , 
have been looking for the spectral signature of growfing plants rtfihfr than the land pattern pf 
farmland: the redder the better. - . * >^ 

' ' ' ■ ■ ' , 

For question 7, "Find a lake", the next largest number ofvhildren with an incorm.-t response 
^ selected a box with a wide sectidn of the Columbia River in it. This' is a clear case of confusion 
of shapes of bodies of water. . ' * . ' * . ' 

"Find snow" was question 8' Hen^-on fusion occurred between sno^V ancf cloud cover.This 
. aga'in t>ecurred in question 9, ''What is the white in box 8?". with the choices being snow, water. 
• clquds or clear farmlan<J. If that was the case.' the cloud shape was i^riored in favor of the color. 

, • - • ^ « 

The answers tp questions.8 and 9 should be compared to quesiion 3. "Find clouds". For' 
thai item the correct responses of the children averaged 91V§, even though CAo of the incorrect 
selection t>oxes%:ontained|iiow cover. Perhar^ there was little difficulty with question 3*sincc 
the clouds may have been more /clbud^ |ike'*to the children, e.g. jlore spread out without distinct 
' edg^. whereas the clouds in tjuestion 9 were small with distinct edges 

Question 12 was "Pick the boxihat has a lake or river with Very clear water". The tow average 
scores showcfd there was difficulty with this. Tfie twp most frequently selected wrong box^* 
contained b^ies of water also, so that the possibility exists that there may have been confusion 
^ abt>ut the spectral srgnature of clear water^ With hindsight, this could probably have been double 
checked with questions asking the chiklrenlTor the spectral signature of cfear water and sedinwited 
water. * - * * * 

^ One other poviibilify for an incorrect response for question ^ r^^ay-have been that bo\ 18, 
the correct response. Was already ufed as a correct response for question 7. Perhaps some chikfren 
may have thought that a box could be selected only orte time for a correct answer. However, ' 
this presumption may not valid simx* a small minority elected box 14 as an incorrect response 
^ to question 12 even though jt* was se%'tcd as a correct response for question 2 by of the 
students. Previous use of the grid proc^ure did mH, indicate this to be.a problem, A one to one * 
oral examination rather than the writt^ grid image test«cx>uki have possibly determined this. 

In examining the data fr9m thechildren*s achievement test, no significance was found between 
grade levels. A signiPcant difference was observed between male and Jemale performan^-e on the , 
children \ achicyement te^t ^s noted in Table 2. * • 

XM€ 2 

. ' . ' * and itmnh dlffemtm'oo cMd^'s aciikveroeat ieM 

' ^ . ' * TV-te^pbiHW isr^iip' . F«ctf to face groctp • 

M>i X ' SD N X ^ SD 

l^tuale I7Q , 9.494 2.007 i 165 9.230 ^]^.I88 

'Male 191 10.2^7 1.995 188 ' 9.888 iMbs. 

P < O.00O32 ^ , ' . P < 0.0036 ' ' / 

(two failed test) (two failed test) 

• lour thildtcn in ihtr IV tclcj)lHmc gnnip did mH resp<»nd lo ibc ilcm of s^x idcnitficatkHi 

, ^In each grade level in toth it}€ face to face group and the TV-telephone group, the boys' 
M.ores w^re higher than the gii;ls' scores. on ifie. achtevemem test, although not ail the $core 
^ differences w^e significant. Wit|i the TV telephone group the male female differences were 
>ignific9nt on all grade levels (TaUe 3). , . # 
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While this superior male perfarmance camioc be readily explatned. it may be ccnm^ent with' 
research showing niak superii^rity on spatial erientation skills, including map reading^. Assuming 
the correctness ot this, an cducutiunal implication qiay be that In teiK^ng females aNnfi l.ANpSAT 
maps* the teacher should preseift the spatial relations cues to them in a very methodk:|il fashion 
to facilitate identification. ^ * ' ^ 



Ta^3 



Cira^e 4 
Grade 5 
Grade 6 



(irade 4 
Ciride 5 
Grade 6 



Irmale 

8.59 
9% 



I'miale 

8.42 
9.68 
10.05 



Face to face %fm^ 
Male 

9.19 
10.00 • 
10.13 

TV-tdepboae %fmtp 
10.34 

10.73 , • . 



0.20 . 
O.OOQl 
0.61^ • 



0.025 
0.038 
0.04 



N.S. ;^ 
Significant 



Sighiffcant 
^gnificant 
Significant 



The findings of this project for remote sensing education are: 

1. A five hour instruction period with the materials used in thism^oject is suffidenf^to tritit* 
elementary school teachers to teach their pupils to interpret colw I J.ANDSAT imagery on 
an introductory level for class u^. ' ; . . 

2. There appears to be a small but significant difference favoring males over females on the 
'achievement test in this project. ^ ^ . - ^ 

3. The results of the achievement test confirm previous research indicating dementary school 
pupils are capable of working with LANDSAT color I images. 

4. Some elementary schiwl pupils appear to emphasise c<^ over pattern or shape in interpreting 
color I lANDSATlmagery ground truth. Teachers !|M|uld emphasize that ail three — color, 
pattern, and^shape — play a role in ground-truth intb-pretation. 

5. There appears, to be confusion by some [Hipiis in dislingliishing between snow and clouds in 
color I tANDSAT imagery* Emphasis must also be placed on differentiating between ctoid 
and snow cover. However, unless meterok^fcal consideration^ are involved with the instruction, 
a more pragmatic procedure might be to poinfrout cloud cover directly ort specific images used 
,wlih the childrert. This approach is suggested sin<^ UANDSAT images arc usually usc^ for 
ground-truth instruction rather than mctcrological purposes, and it may not be worth the time • 
involved to teach about snoNv-cloud differences. A further consideration is that we have^ip 
research on the capabilities of elcnwitary school^<^ildren to niakc such differentiations, althcHi^ 
some in this project were able to do so. 

6. A grid procedure lest map is less precise than one to one oral testing or the ^larking 9f ar^ws 
or circles to identify features on l.ANDSAT imagery, s 

Suggestions for further research: • 

What method might be used to teach elementary school children awareness that color 
shape play a role in' determining ground-truth conditions on LANDSAT color I images> 

— C an elemcniary school children learn to differentiate tetween snow and cloud cover 
I.ANDSAT color I images? If so, what instruction might be used? ' 

-^£lib^H|^ significant difference in'mal^-female scores have any implications for LANDSAT 
'Cofl^rimagc instruction with elementary school children? . ' • • 
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I.ANDSAT im^ in the eleinentary school dassrocro are relatively new. They were rNY>babiy 
not used earlier l^-ause of doubts that youngsters «rtild understand th«n, and because teachers 
were not familiar with them. But children can obtain an introductory working knowledge oF color 
I, and it is not toft difficult for teachers to learn to use LANDSATJmages. TTiat we live in the 
.flMjn of the space age is no<sa cliche, but a very true one. To prepare our children for tomorrow's 
wSm we must teach them to use the tools they will need. The map sWIk demonstrated in this 
study- afe ready to be put to use with LANDSAT color V imagery. 
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